L-glutamate binding site on N18-RE-105 neuroblastoma hybrid cells is not coupled to an ion channel.
We studied the properties of the N18-RE-105 neuronal cell line to determine if its glutamate binding site represents a neurotransmitter receptor. In immunocytochemical experiments, these cells stained strongly for neurofilament, but not for glial fibrillary acidic protein. In whole-cell patch clamp experiments, cells exhibited voltage-dependent Na+, Ca2+, and K+ currents characteristic of neurons. However, perfusion with L-glutamate or other excitatory amino acids did not evoke the inward current expected of a receptor/channel complex. In binding studies, the maximum accumulation of L-[3H]glutamate by washed membrane vesicles at 37 degrees C was 69 pmol/mg protein, and half-maximal accumulation occurred at 0.64 microM. This accumulation was blocked completely by quisqualate, partially by DL-2-amino-4-phosphonobutyric acid and L-cystine, but not at all by 1 mM kainate or N-methylaspartate. L-[3H]Glutamate accumulation was stimulated by Cl-, but reduced by Na+, 0.01% digitonin, or hyperosmotic (400 mM glucose) assay medium. The release of L-[3H]glutamate from vesicles was much faster in the presence of 100 microM unlabelled glutamate than 100 microM unlabelled quisqualate or DL-2-amino-4-phosphonobutyric acid. Thus, although N18-RE-105 cells possess many neuronal properties, the results obtained are not those expected from reversible binding of L-glutamate to a receptor/channel complex, but are consistent with a Cl- -stimulated sequestration or exchange process.